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OBJECTIVE: To address the efficacy in terms of intraperi-
toneal spillage of laparoscopically guided minilapa-
rotomy compared with operative laparoscopy for large
adnexal cysts.

METHODS: A randomized controlled trial was carried
out at a tertiary referral center from January 2005 to
September 2006. Sixty eligible patients affected by non-
endometriotic adnexal cysts with diameter between 7
and 18 cm were randomly assigned to either operative
laparoscopy or laparoscopically guided minilaparotomy.

RESULTS: The relative risk for intraperitoneal spillage
among women treated with laparoscopy was 5.55 (95%
confidence interval 1.88–16.33). Operative times were
significantly shorter in patients who underwent laparo-
scopically guided minilaparotomy. Surgical difficulty was
significantly higher in patients treated with laparoscopy.
However, postoperative stay was shorter.

CONCLUSION: Laparoscopically guided minilaparotomy,
when compared with laparoscopy, is able to reduce intra-
peritoneal spillage in patients with presumably benign large
adnexal masses, with minimal increase in patient short- and
long-term discomfort. Because data regarding the impor-
tance of intraperitoneal spillage during surgery for benign
and malignant pathologies, as well as rupture rates during
traditional laparotomy, are scarce, traditional laparotomy
still represents the standard treatment. In women desiring a

minimally invasive strategy for large cysts, laparoscopically
guided minilaparotomy should be considered.

CLINICAL TRIAL REGISTRATION: Australian Clinical Tri-
als Registry, www.actr.org.au, ACTRN012607000241437
(Obstet Gynecol 2007;110:241–8)

LEVEL OF EVIDENCE: I

The safety and efficacy of operative laparoscopy in
the management of benign adnexal cysts has been

amply demonstrated, and this surgical approach has
become the most widely adopted treatment for this
clinical condition.1,2 However, large adnexal masses
represent a dilemma for endoscopic surgeons since, the
bigger the diameter, the greater the technical problems,
operative times, and probability of unexpected
malignancy.3–5

In several centers, large ovarian cysts are directly
managed by conventional laparotomy with conse-
quent postoperative morbidity and anti-esthetic re-
sults; others suggest that, with a proper selection, the
size of an ovarian cyst does not constitute an absolute
contraindication for laparoscopy.6 Indeed, a major
concern with laparoscopic management of large ad-
nexal masses is the possibility of intraperitoneal spill-
age of an unexpected malignant cyst.

Previous randomized controlled trials comparing
laparoscopy and minilaparotomy7,8 in the manage-
ment of ovarian cysts concluded that operative lapa-
roscopy is the best approach for the management of
adnexal cysts but that minilaparotomy can be consid-
ered an acceptable minimally invasive approach
yielding similar results.

The objective of the present study was to assess if
laparoscopically guided minilaparotomy could re-
duce the rupture rate of conventional operative lapa-
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roscopy for the treatment of large nonendometriotic
ovarian cysts with no other risk factor for malignancy
other than size.

MATERIALS AND METHODS
The purpose of the present trial was to compare
minimally invasive standard surgery (laparoscopy)
and an alternative minimally invasive surgical strat-
egy (laparoscopically guided minilaparotomy) in pa-
tients affected by large, apparently benign, nonendo-
metriotic adnexal cysts. The primary outcome was set
as uncontrolled cyst spillage and/or rupture rate.
Secondary endpoints were surgical difficulty, opera-
tive and postoperative results, short- and long-term
complications, and short-term patient satisfaction.

Institutional review board approval was obtained
from Dipartimento Assistenziale Integrato of Obstet-
rics and Gynecology, Azienda Policlinico UmbertoI.
Consecutive patients referred to the gynecologic de-
partments of the Universities of Rome La Sapienza
and Campus Bio-Medico with a diagnosis of mono-
lateral large adnexal cysts were evaluated for enroll-
ment in the present study.

Inclusion criteria were age between 18 and 45
years, largest cyst diameter between 7 and 18 cm, no
ultrasonographic suspicion of endometriosis or malig-
nancy (thick papillary projections, solid areas, central
flow, and velocimetric features of high velocity and
low resistance9), serum CA125 within normal range,
body mass index below 29 kg/m2, American Society
of Anesthesiologists’ physical status classification class
0–2, no acute or chronic pelvic known disease, no
sign of acute abdomen, no previous laparotomies, no
requirement of other associated surgical procedures,
possibility of placing an intrauterine manipulator, and
signed informed consent to the surgical procedure
and to traditional surgical staging in case of unex-
pected malignancy. Patients with a contralateral cyst
with greatest diameter larger than 7 cm were consid-
ered ineligible for the study.

On hospital admission, 1 day before surgery, all
patients were submitted to transabdominal and trans-
vaginal ultrasonography to confirm the diagnosis of
apparently benign adnexal mass. At this point an
ultrasonographic estimate of cyst size was carried out.
No mechanical bowel preparation was performed.10

Antibiotic prophylaxis was carried out with intrave-
nous cefalotin 2 g before surgery 30 minutes before
incision, and antithrombotic prophylaxis was carried
out with low-molecular-weight subcutaneous heparin 2
hours before surgery and until complete mobilization.
All women were submitted to diagnostic open laparos-
copy and, at the end of this procedure, randomly

assigned to either operative laparoscopy (group A) or
laparoscopically guided minilaparotomy (group B).
Randomization was carried out before the introduction
of accessory ports using blind envelopes kept in the
operative theater. The randomization technique is de-
scribed below. Postoperative intravenous fluid adminis-
tration (2,000 mL) for the first 24 postoperative hours
was standard. Patients were advised not to drink for at
least 12 postoperative hours. Metoclopramide 20 mg
was provided to reduce postoperative nausea. Omepra-
zol 20 mg was administered for 7 postoperative days for
stress–gastritis prophylaxis.

Procedures were performed under general endo-
tracheal anesthesia. All procedures were carried out
by senior gynecologists specialized in traditional and
endoscopic surgery. A Foley catheter and a uterine
manipulator were placed before the beginning of the
diagnostic laparoscopy. Open laparoscopy was car-
ried out to access the abdominal cavity, with an
incision of approximately 1.2–1.5 cm at the level of
umbilical area. A 10-mm port for the laparoscope was
inserted through the umbilicus. Pneumoperitoneum
was carried out. The pelvis and abdomen were care-
fully explored to exclude signs of unexpected malig-
nancy. Peritoneal washing was carried before the
beginning of the operative procedure. Adhesiolysis
was performed, when indicated, to reestablish the
physiological abdominal and pelvic anatomy. These
procedures were carried out either through accessory
ports or through the minilaparotomy incision.

In the laparoscopy group (Group A), three addi-
tional 5-mm ports were inserted under direct vision at
the level of lower abdominal quadrants and sovrapu-
bic region. The patient was then placed in Tren-
delemburg position. The plane of cleavage of the cyst
was located with the aid of grasping forceps, and the
cyst capsule was separated from the ovarian cortex
using diverging tractions. All efforts were carried out
to avoid spontaneous rupture of the cyst. The ancil-
lary port in the sovrapubic region was enlarged to fit
a 10-mm trocar for the insertion of an endobag.
Whenever possible, the unruptured cyst was placed
inside the endobag to contain extraperitoneal spillage.
Under direct view, controlled cyst aspiration was
carried out for unruptured cysts that did not directly
fit within the endobag. Hemostasis was achieved with
bipolar coagulation. The ovarian incision was left
open. The peritoneal cavity was copiously rinsed with
Ringer’s lactate solution. Ringer’s lactate solution
(1,000 mL) was left in the peritoneal cavity for
adhesion prevention.11 Intraoperative frozen section
of the cyst specimen was routinely performed. The
fascia was closed in the two 10-mm trocar insertion

242 Benedetti Panici et al Laparoscopy and Laparoscpic Minilaparotomy OBSTETRICS & GYNECOLOGY



sites with slowly absorbable, monofilament suture.
The skin was closed with simple stitches in non
absorbable, monofilament suture.

In the laparoscopically guided minilaparotomy
group (Group B), a 3- to 7-cm transverse skin incision
1 to 2 cm below the pubic hair line and 2 to 4 cm
above the pubic symphysis was carried out at sur-
geon’s discretion on the basis of the laparoscopic
finding. A stitch is placed at the margins of the
incision and removed at the end of the procedure to
minimize the risk of skin laceration due to traction of
the retractors. The subcutaneous fat was incised in a
cranial direction, and the abdominal fascia opened
transversely 2–3 cm above the skin incision to a width
of 10–16 cm. This allows for an adequate surgical
field. The patient was placed in Trendelemburg posi-
tion and the bowel packed upward with warm, wet
pads. Two or three hand-held Deaver retractors were
used throughout the procedure and maneuvered in
one direction to avoid countertraction and optimize
intraoperative view. When possible, the cyst was
delivered outside the abdomen through the incision.
When size did not allow delivery or in case of cyst
rupture, the cyst content was aspirated, and the cyst
wall rupture site controlled with a clamp. All efforts
were made to minimize intraperitoneal spillage. Ex-
cision of the ovarian cyst was performed in the
standard fashion and the ovarian edges approximated
with a suture stitch avoiding the ovarian cortex.
Hemostasis was achieved with bipolar coagulation.
The peritoneal cavity was copiously rinsed with Ring-
er’s lactate solution. Ringer’s lactate solution (1,000
mL) was left in the peritoneal cavity for adhesion
prevention.11 Intraoperative frozen section of the cyst
specimen was routinely performed. The fascia was
closed in the trocar insertion site and in the minilapa-
rotomy incision with continuous suture using a de-
layed absorbable, monofilament suture. A rapidly
absorbable subcutaneous suture was used. The skin
was closed with a nonabsorbable subcuticular suture.
Subcutaneous drains were left in place until drainage
was less than 20 mL for 24 hours.12

A list of measurements and definitions used in the
study is contained in the Box, “Measurements and
Definitions.”

A formal sample size calculation was performed
using as the primary outcome uncontrolled cyst spill-
age. The sample size utilized (28 compared with 28
observations) was selected to detect, with 80% power
at the 0.05 alpha level, a difference of 40% in rupture
rate given a reference rate of approximately 80% for
patients treated with operative laparoscopy, reported
in our previous study.8

A computerized randomization list was indepen-
dently generated for the choice of the surgical strategy
(Group A laparoscopy, Group B laparoscopically
guided minilaparotomy). Treatment arms were writ-
ten and enclosed in sequentially numbered sealed
envelopes by a third party. The envelopes were
opened in the operative theater after the patient had
been enrolled and after diagnostic laparoscopy.

Due to the low likelihood of achieving a normal

Measurements and Definitions
Consumption of analgesic: patients’ request for anal-

gesics (ketorolac 30 mg intravenously) before
hospital discharge.

Esthetic results: visual analogue scale assessment
reported by the patient at 3 months follow-up
“How unattractive would you judge your scars?”
(0 optimal, 10 unattractive).

Intraoperative and postoperative complications: compli-
cations occurring between randomization and four
weeks after surgery or hospital discharge.13

Mobilization recovery: interval between return to the
gynecologic ward and ability to be fully mobile
around the ward in hours as reported by the patient.

Recovery of bowel movement: interval between return
to the gynecologic ward and first passage of flatus
in hours as reported by the patient.

Postoperative pain: visual analogue scale assessment
reported by the patient at 6, 12 and 24 hours
postoperatively: “How would you estimate the
intensity of the pain you feel?” (0 no pain, 10 very
intense pain).

Postoperative stay: interval between surgery and
hospital discharge in days. Within these depart-
ments, hospital discharge is carried out only
between 8:00 AM and 1:00 pm.

Scar size: length of longest scar measured postoper-
atively (including the umbilical scar) with a sterile
ruler after having sutured the surgical breech.

Surgical difficulty: visual analogue scale assessment
reported by the surgeon at the end of the opera-
tive procedure: “How challenging was this pro-
cedure?” (0 very easy, 10 very difficult).

Surgical time: interval between random assignment
and skin closure in minutes.

Uncontrolled cyst spillage and/or rupture: rupture oc-
curring during cyst mobilization or after cyst
aspiration with significant intraperitoneal spillage
outside the endobag; minimal fluid contamina-
tion of the peritoneal cavity deriving from the
aspiration breech is also considered as spillage.
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distribution for variables analyzed in this study, the
Central Limit Theorem was not invoked and non-
parametric tests were applied for statistical analyses.
Data are therefore presented as medians and percen-
tiles. Statistical evaluation was performed with the �2

test or the Fisher exact test, where appropriate, for
categorical variables, and the Mann Whitney for
continuous variables. When �2 test was used, Yates
continuity correction was always adopted. Statistical
significance was set at a P value of �.05.

RESULTS
From January 2005 to September 2006, 177 patients
were referred to our institution for the treatment of
adnexal mass. Sixty-two patients were excluded from
further investigation for the trial because ultrasono-
graphic cyst size measurement was below 7.0 cm or
above 18.0 cm. An additional 44 women were not
included for clinical and/or ultrasonographic character-
istics other than size. A total of 71 patients were consid-
ered eligible for the trial before diagnostic laparoscopy.
During diagnostic laparoscopy, a further 11 patients
were excluded before random assignment. In eight
patients, surgical field was considered inadequate by the
surgeon, and for patient safety a traditional laparotomy
was preferred; whereas in three patients, peritoneal signs
of malignancy were identified during diagnostic laparos-
copy. At the end of diagnostic laparoscopy, a total of 60
patients were randomly assigned with a ratio 1:1 to
laparoscopy (group A) or laparoscopically guided mini-
laparotomy (group B). Six patients in group A were not
treated according to protocol. In three, one, and two
patients a conversion to laparoscopically guided mini-
laparotomy, Pfannenstiel, and a low vertical incision
were carried out. Five conversions were carried out for
technical difficulty, whereas in the remaining case, con-
version was carried out after operative laparoscopy
because of frozen section diagnosis of ovarian cancer.
Two patients in group B were not treated according to
protocol. In both cases, conversion was carried out
through an increase of the transverse cutaneous incision
because of technical difficulties. A flow diagram of study
subjects is illustrated in Figure 1.

Three months postoperatively, all patients were
reevaluated with a general and pelvic examination. At
this point, follow-up was considered closed for the
study.

The patient and cyst characteristics are reported
in Table 1. Intention to treat data and analyses are
reported in Table 2. Median operative time was 81
(range 45–124) minutes and 47 (range 32–84) minutes
(P�.001) for groups A and B, respectively. Median
postoperative hemoglobin levels were 12.1 (9.9–13.6)

g/dL and 11.6 (10.0–13.4) g/dL (P�not signifcant) for
groups A and B, respectively. Median operative dif-
ficulty was 7.4 (range 4.2–9.4) and 4.9 (1.8–8.4)
(P�.001) for groups A and B, respectively. Uncon-
trolled spillage occurred in 87% (21 of 24) and 29% (8
of 28) (P�.001) of patients in groups A and B,
respectively. The relative risk of cyst rupture among
women subjected to operative laparoscopy compared
with those treated with laparoscopically guided mini-
laparotomy was 5.55 (95% confidence interval 1.88–
16.33). No major perioperative complications oc-
curred during the trial. Postoperative ileus and fever
of unknown origin were the most frequently reported
complications. Median length of scar was 2.3 (1.2–
4.2) cm and 3.8 (3.0–6.8) cm (P�.001) in groups A
and B, respectively. Fifty percent (12 of 24) and 64%
(18 of 28) (P�not signifcant) of patients in groups A
and B, respectively, required additional analgesia.
Pain after 6 hours was significantly higher in group B.
At 12 and 24 hours postoperatively, no significant
difference in pain scores were identified. Postopera-
tive interval to first flatus was significantly longer in
group B. Time to mobilization was similar between
groups. Median postoperative stay was 1 (range 1–3)
days and 1 (range 1–5) days (P�.05) in group A and
B, respectively. Postoperative esthetic damage was
generally felt mild in both groups but patients treated
with laparscopy had significantly lower “esthetic dam-
age” visual analog scale scores compared to patients
treated with laparoscopically guided minilaparotomy
(median score 0.7, 1.9; for patients in groups A and B
respectively; P�.001).

DISCUSSION
Laparoscopy is widely adopted and has become the
standard treatment in patients affected by supposed
benign adnexal masses in several centers world-
wide.14–15 Laparoscopy in patients with benign ovarian
tumors has been demonstrated to be associated with
better surgical and economic outcomes and shorter
recovery times.15 However, several issues regarding this
surgical approach and the possible detrimental effect on
prognosis of patients with unexpected ovarian malig-
nancy remain unresolved.15 Modern preoperative
screening17 and diagnostic algorithms9,18–20 are con-
stantly improving and being developed, but the risk of
encountering an unexpected ovarian malignancy is es-
timated to be between 0.9% and 13%.21

The primary concern is that, in patients with
unrecognized neoplasms, laparoscopy may be associ-
ated with an increase in the rate of intraperitoneal
spillage with consequent dissemination of tumor cells
and advance in disease stage.22–24 Furthermore, intra-
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Fig. 1. Patient’s flowchart. * Inten-
tion-to-treat analyses were not
carried out regarding pain and an-
algesic consumption.
Benedetti Panici. Laparoscopy and
Laparoscpic Minilaparotomy. Obstet
Gynecol 2007.

Table 1. Patient Characteristics (Intention-to-Treat Analyses)

Group A Laparoscopy (n�30)
Group B Laparoscopically

Guided Minilaparotomy (n�30) P

Age (y) 31 (24–36) 29 (24–35) .67
Body mass index (kg/m2) 23 (22–25) 23 (21–24) .36
Cyst size (cm) 8.4 (8.0–12.2) 8.2 (7.9–10.4) .33
Ultrasonographic diagnosis .95

Mucinous 12 13
Serous 10 9
Dermoid 8 8

Bilateral cysts 6 4 .77

Data are presented as median value (25–75 percentile) or n.
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peritoneal spillage of a benign cyst might be the cause
of severe clinical conditions, such as chemical perito-
nitis. Unfortunately, since spillage became a major
physician concern only after the introduction of lapa-
roscopy into routine clinical practice, data regarding
spillage during conventional laparotomy are scarce
and underestimation of cyst rupture rates reported by
retrospective studies is likely.

Minilaparotomy has been proposed for the surgi-
cal treatment of apparently benign gynecologic con-
ditions as an alternative minimally invasive strategy.25

Recent studies have demonstrated that minilapa-
rotomy can be safely adopted for a variety of surgical
procedures in women with benign8,26–29 and malig-
nant30,31 conditions.

Two independent Italian randomized trials32,33

investigated the possibility of using minilaparotomy
for treatment of apparently benign adnexal masses.
Fanfani et al32 observed significantly longer operating
times in patients subjected to laparoscopy, but post-
operative ileus was longer in patients who had mini-
laparotomy. In a trial previously carried out by our
group,33 we observed a significant increase in minor
postoperative complications and an increase in imme-
diate postoperative discomfort using minilaparotomy
compared with laparoscopy. However, an explor-
atory analysis carried out during the trial highlighted
a significant decrease in intraperitoneal spillage in
patients treated with minilaparotomy for large cysts
(above 7 cm in size) compared with laparoscopy.

The management of large adnexal masses still
represents a treatment dilemma for gynecologists.
Generally, even in the best referral centers, large
adnexal masses are treated by laparotomy34–36 to
minimize the risk of rupture of an unexpected malig-
nancy37–39 or for technical difficulties. Recently, some
authors have advocated the use of laparoscopy for the
management of large adnexal cysts. Salem40 reported
the management of 15 cases of cysts reaching above

the level of the umbilicus treated by laparoscopy.
Cysts were removed by stripping after having per-
formed laparoscopically guided cyst aspiration. Me-
dian operative time was 55 minutes. Sagiv et al41

reported 21 cases of large cysts with a median cyst
volume of 2,000 mL treated by cyst aspiration, fol-
lowed by cystectomy or adnexectomy by laparos-
copy. Goh et al42 reported four cases with median cyst
greatest diameter of 21 cm. Cysts were removed
outside the peritoneal cavity after having performed
laparoscopically guided cyst aspiration. One patient
required postoperative blood transfusions.

The primary objective of the present trial was to
compare the results in terms of spillage rates in
patients affected by large adnexal masses and treated
with two different surgical techniques. This trial con-
firms that large ovarian cysts can be treated with
minimally invasive techniques. Our data demonstrate
that laparoscopically guided minilaparotomy is asso-
ciated with reduced, uncontrolled peritoneal spillage
but is associated with an increase in postoperative
discomfort and recovery time compared with opera-
tive laparoscopy. Spillage was chosen as primary
endpoint because it is probably the greatest concern
for gynecologic surgeons43 due to its prognostic sig-
nificance.44 Preliminary diagnostic laparoscopy was
added to traditional minilaparotomy because it allows
an inspection of the whole abdomen and upper
abdominal implants or external adnexal vegetations,
therefore reducing the risk of unrecognized ovarian
cancers. Furthermore, it aids the surgeon in the choice
of where and how large the minilaparotomy incision
is to be made. In addition, laparoscopy is considered
in our centers a fundamental step in the management
of patients affected by ovarian cancer.45

Although it is not possible to carry out precise
comparisons between the results obtained in the
present and previously reported studies, results in the
laparoscopy group appear consistent with those re-

Table 2. Operative Data (Intention-to-Treat Analyses)

Group A Laparoscopy (n�30)
Group B Laparoscopically

Guided Minilaparotomy (n�30) P

Operative time (min) 85 (75–110) 48 (44–52) �.001
Preoperative Hb level (g/dL) 13.0 (12.3–13.6) 13.3 (12.5–13.6) .34
Postoperative Hb level (g/dL) 12.1 (11.1–12.8) 11.4 (11.0–12.1) .06
Uncontrolled spillage 24 10 �.001
Scar size (cm) 2.6 (1.8–3.2) 4.0 (3.4–4.6) �.001
Time to first flatus (h) 22 (18–26) 28 (23–36) �.001
Time to mobilization (h) 21 (16–24) 21 (19–24) .35
Postoperative stay (days) 1.0 (1.0–2.0) 1.5 (1.0–1.8) .14

Hb, hemoglobin.
Data are presented as median value (25–75 percentile) or n.
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ported by previous authors.40–42 Negligible differ-
ences in operative times,40 blood loss, and minor
operative complications42 can probably be ascribed to
differences in patient’s characteristics, surgical tech-
niques, or differences in the definitions adopted.
Patient satisfaction was very high with this technique.

As highlighted by the observations of some au-
thors37,38 regarding the most frequent malignant nature
of large ovarian cysts compared with benign ones, the
safest approach to large cysts should always attempt to
minimize spillage. This principle of safety has to be
tailored to the modern patient, physician, and social
requirements of using, whenever possible, the least
aggressive surgical approach. In our opinion, laparo-
scopically guided minilaparotomy, with the possibility
of frozen section analyses and of an adequate surgical
staging in case of unexpected ovarian malignancy,
might represent a reasonable balance between safety
and general needs in patients with large ovarian cysts.

In conclusion, laparoscopically guided minilapa-
rotomy, when compared with laparoscopy, is able to
reduce intraperitoneal spillage in patients affected by
presumably benign, large adnexal masses, with min-
imal increase in patient short- and long-term discom-
fort. Since data regarding the importance of intraperi-
toneal spillage during surgery for benign and
malignant pathologies, as well as rupture rates during
traditional laparotomy, are still scarce, traditional
laparotomy still represents the gold standard treat-
ment. In patients that desire a minimally invasive
strategy, after careful counseling and in appropriate
settings, laparoscopically guided minilaparotomy can
be considered a safe minimally invasive choice.

REFERENCES
1. Mais V, Ajossa S, Piras B, Marongiu D, Guerriero S, Melis GB.

Treatment of nonendometriotic benign adnexal cysts: a ran-
domized comparison of laparoscopy and laparotomy. Obstet
Gynecol 1995;86:770–4.

2. Yuen PM, Yu KM, Yip SK, Lau WC, Rogers MS, Chang AA.
Randomized prospective study of laparoscopy and laparotomy
in the management of benign ovarian masses. Am J Obstet
Gynecol 1997;177:109–14.

3. Rulin MC, Preston AL. Adnexal masses in postmenopausal
women. Obstet Gynecol 1987;70:578–81.

4. Granberg S, Wikland M, Jansson I. Macroscopic characteriza-
tion of ovarian tumors and the relation to the histological
diagnosis: criteria to be used for ultrasound evaluation.
Gynecol Oncol 1989;35:139–44.

5. Sassone AM, Timor-Tritsch IE, Artner A, Westhoff C, Warren
WB. Transvaginal sonographic characterization of ovarian
disease: evaluation of a new scoring system to predict ovarian
malignancy. Obstet Gynecol 1991;78:70–6.

6. Sagiv R, Golan A, Glezerman M. Laparoscopic management
of extremely large ovarian cysts. Obstet Gynecol 2005;105:
1319–22.

7. Fanfani F, Fagotti A, Ercoli A, Bifulco G, Longo R, Mancuso S,
et al. A prospective randomized study of laparoscopy and
minilaparotomy in the management of benign adnexal masses.
Hum Reprod 2004;19:2367–71.

8. Panici PB, Muzii L, Palaia I, Manci N, Bellati F, Plotti F, et al.
Minilaparotomy versus laparoscopy in the treatment of benign
adnexal cysts: a randomized clinical study. Eur J Obstet
Gynecol Reprod Biol 2007. Epub ahead of print.

9. Alcazar JL, Merce LT, Laparte C, Jurado M, Lopez-Garcia G.
A new scoring system to differentiate benign from malignant
adnexal masses. Am J Obstet Gynecol 2003;188:685–92.

10. Muzii L, Bellati F, Zullo MA, Manci N, Angioli R, Panici PB.
Mechanical bowel preparation before gynecologic laparos-
copy: a randomized, single-blind, controlled trial. Fertil Steril
2006;85:689–93.

11. Muzii L. Survey among members of the roman group of
gynecologic endoscopy on the use of agents for postoperative
adhesion prevention. J Am Assoc Gynecol Laparosc 2004;11:
248–51.

12. Panici PB, Zullo MA, Casalino B, Angioli R, Muzii L. Subcu-
taneous drainage versus no drainage after minilaparotomy in
gynecologic benign conditions: a randomized study. Am J
Obstet Gynecol 2003;188:71–5.

13. Dindo D, Demartines N, Clavien PA. Classification of surgical
complications: a new proposal with evaluation in a cohort of 6336
patients and results of a survey. Ann Surg 2004;240:205–13.

14. Canis M, Rabischong B, Houlle C, Botchorishvili R, Jardon K,
Safi A, et al. Laparoscopic management of adnexal masses: a
gold standard? Curr Opin Obstet Gynecol 2002;14:423–8.

15. Medeiros LR, Fachel JM, Garry R, Stein AT, Furness S.
Laparoscopy versus laparotomy for benign ovarian tumours.
Cochrane Database Syst Rev 2005;20:CD004751.

16. Petricoin EF, Ardekani AM, Hitt BA, Levine PJ, Fusaro VA,
Steinberg SM, et al. Use of proteomic patterns in serum to
identify ovarian cancer. Lancet 2002;16:572–7.

17. Menon U, Skates SJ, Lewis S, Rosenthal AN, Rufford B, Sibley
K, et al. Prospective study using the risk of ovarian cancer
algorithm to screen for ovarian cancer. J Clin Oncol 2005;23:
7919–26.

18. Sassone AM, Timor-Tritsch IE, Artner A, Westhoff C, Warren
WB. Transvaginal sonographic characterization of ovarian
disease: evaluation of a new scoring system to predict ovarian
malignancy. Obstet Gynecol 1991;78:70–6.

19. De Priest PD, Shenson D, Fried A, Hunter JE, Andrew SJ,
Gallion HH, et al. A morphologic index based on sonographic
findings in ovarian cancer. Gynecol Oncol 1993;51:7–11.

20. Ferrazzi E, Zanetta G, Dordoni D, Berlanda N, Mezzopane R,
Lissoni AA, et al. Transvaginal ultrasonographic characteriza-
tion of ovarian masses: comparison of five scoring systems in a
multicenter study. Ultrasound Obstet Gynecol 1997;10:192–7.

21. Muzii L, Angioli R, Zullo M, Panici PB. The unexpected
ovarian malignancy found during operative laparoscopy: inci-
dence, management, and implications for prognosis. J Minim
Invasive Gynecol 2005;12:81–9.

22. Lin P, Falcone T, Tulandi T. Excision of ovarian dermoid cyst
by laparoscopy and by laparotomy. Am J Obstet Gynecol
1995;173:769–71

23. Gal D, Lind L, Lovecchio JL, Kohn N. Comparative study of
laparoscopy vs. laparotomy for adnexal surgery: efficacy,
safety, and cyst rupture. J Gynecol Surg 1995;11:153–8.

24. Zanetta G, Ferrari L, Mignini-Renzini M, Vignali M, Fadini R.
Laparoscopic excision of ovarian dermoid cysts with con-
trolled intraoperative spillage: safety and effectiveness.
J Reprod Med 1999;44:815–20.

VOL. 110, NO. 2, PART 1, AUGUST 2007 Benedetti Panici et al Laparoscopy and Laparoscpic Minilaparotomy 247



25. Benedetti-Panici P, Maneschi F, Cutillo G, Scambia G, Congiu
M, Mancuso S. Surgery by minilaparotomy in benign gyneco-
logic disease. Obstet Gynecol 1996;87:456–9.

26. Benassi L, Marconi L, Benassi G, Accorsi F, Angeloni M,
Besagni F. Minilaparotomy vs laparotomy for uterine myo-
mectomies: a randomized controlled trial. Minerva Ginecol
2005;57:159–63.

27. Cagnacci A, Pirillo D, Malmusi S, Arangino S, Alessandrini C,
Volpe A. Early outcome of myomectomy by laparotomy,
minilaparotomy and laparoscopically guided minilaparotomy:
a randomized prospective study. Hum Reprod 2003;18:
2590–4.

28. Fanfani F, Fagotti A, Longo R, Marana E, Mancuso S, Scambia
G. Minilaparotomy in the management of benign gynecologic
disease. Eur J Obstet Gynecol Reprod Biol 2005;119:232–6.

29. Alessandri F, Lijoi D, Mistrangelo E, Ferrero S, Ragni N.
Randomized study of laparoscopic versus minilaparotomic
myomectomy for uterine myomas. J Minim Invasive Gynecol
2006;13:92–7.

30. Fagotti A, Ferrandina G, Longo R, Mancuso S, Scambia G.
Minilaparotomy in early stage endometrial cancer: an alterna-
tive to standard and laparoscopic treatment. Gynecol Oncol
2002;86:177–83.

31. Fagotti A, Fanfani F, Ercoli A, Patrizi L, Mancuso S, Scambia
G. Minilaparotomy for type II and III radical hysterectomy:
technique, feasibility, and complications. Int J Gynecol Cancer
2004;14:852–9.

32. Fanfani F, Fagotti A, Ercoli A, Bifulco G, Longo R, Mancuso S,
et al A prospective randomized study of laparoscopy and
minilaparotomy in the management of benign adnexal masses.
Hum Reprod 2004;19:2367–71.

33. Panici PB, Muzii L, Palaia I, Manci N, Bellati F, Plotti F, et al.
Minilaparotomy versus laparoscopy in the treatment of benign
adnexal cysts: a randomized clinical study. Eur J Obstet
Gynecol Reprod Biol 2006.

34. Mettler L. The cystic adnexal mass: patient selection, surgical
techniques and long-term follow-up. Curr Opin Obstet
Gynecol 2001;4:389–97.

35. Pejovic T, Odusi K. Controversies in ovarian cancer. Am J
Obstet Gynecol 2001;18:1310–1.

36. Marana R, Muzii L, Catalano GF, Caruana P, Oliva C, Marana
E. Laparoscopic excision of adnexal masses. J Am Assoc
Gynecol Laparosc 2004;11:162–6.

37. Strigini FA, Gadducci A, Del Bravo B, Ferdeghini M, Genaz-
zani AR. Differential diagnosis of adnexal masses with trans-
vaginal sonography, color flow imaging, and serum CA 125
assay in pre- and postmenopausal women. Gynecol Oncol
1996;61:68–72.

38. Ekerhovd E, Wienerroith H, Staudach A, Granberg S. Preop-
erative assessment of unilocular adnexal cysts by transvaginal
ultrasonography: a comparison between ultrasonographic
morphologic imaging and histopathologic diagnosis. Am J
Obstet Gynecol 2001;184:48–54.

39. Timmerman D, Testa AC, Bourne T, Ferrazzi E, Ameye L,
Konstantinovic ML, et al. Logistic regression model to distin-
guish between the benign and malignant adnexal mass before
surgery: a multicenter study by the International Ovarian
Tumor Analysis Group. J Clin Oncol 2005;23:8794–801.

40. Salem HA. Laparoscopic excision of large ovarian cysts.
J Obstet Gynaecol Res 2002;28:290–4.

41. Sagiv R, Golan A, Glezerman M. Laparoscopic management
of extremely large ovarian cysts. Obstet Gynecol 2005;105:
1319–22.

42. Goh SM, Yam J, Loh SF, Wong A. Minimal access approach
to the management of large ovarian cysts. Surg Endosc 2007;
21:80–3.

43. Sunoo CS. Laparoscopic removal of a large adnexal mass.
Obstet Gynecol 2004;103:1087–9.

44. Vergote I, De Brabanter J, Fyles A, Bertelsen K, Einhorn N,
Sevelda P, et al. Prognostic importance of degree of differen-
tiation and cyst rupture in stage I invasive epithelial ovarian
carcinoma. Lancet 2001;357:176–82.

45. Angioli R, Palaia I, Zullo MA, Muzii L, Manci N, Calcagno M,
et al. Diagnostic open laparoscopy in the management of
advanced ovarian cancer. Gynecol Oncol 2006;100:455–61.

248 Benedetti Panici et al Laparoscopy and Laparoscpic Minilaparotomy OBSTETRICS & GYNECOLOGY


